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Аннотация. С развитием промышленной технологии производства, тонкая 
обработка поверхности стала одной из главных характеристик качества деталей 
промышленности. Часто необходимо, чтобы начисто обрабатываемые поверхности 
имели хорошие поверхностные характеристики. Ведь, по сути, многие 
производственные операции не обеспечивают требуемых характеристик поверхностного 
слоя детали. Таким образом, производители должны использовать различные методы, 
чтобы получить желаемое качество поверхности и ее характеристики. Традиционные 
методы обработки, используемые для этой цели это: полирование, хонингование, 
суперфиниширование и др. Для таких типов поверхностей, где необходим очень строгий 
контроль качества поверхности и их характеристик существует процесс обработки, 
называемый магнитно-абразивной обработкой. Магнитно-абразивная обработка 
является одним из современных процессов обработки, который создает высокий уровень 
качества поверхности и, в первую очередь, контролируется посредством магнитного 
поля. Новая технология разработана с использованием игл из нержавеющей стали для 
обработки поверхности в магнитном поле. Обработка поверхности иглами с 
использованием магнитного поля предполагает применение очень низких сил резания, 
поэтому процесс вызывает минимальные тепловые и механические повреждения во 
время обработки. В таких процессах резания сила управляется магнитным полем таким 
образом, чтобы отделочные процессы, по существу, проводились без необходимости 
проектирования дорогих устройств и приспособлений. 
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Currently, parts used in the manufacture of semiconductors, parts with atomic energy, 
medical instruments and aerospace components with a very clear surface coating are required. 
Amongst them, vacuum tubes, wave guides and sanitary tubes are difficult to be finished by 
conventional finishing methods such as lapping, because of their shapes. The surface finish and 
other surface characteristics play significant role in performance of the entire system, but the 
finishing technology for these components is either not easily available or it is very costly. For 
these types of applications, a new finishing process has been developed called magnetic abrasive 
finishing.Magnetic abrasive finishing (MAF)[1] is one of the advanced finishing processes that 
provides a high level of surface quality and is mainly controlled by a magnetic field. In MAF, the 
work piece is kept between the two poles of a magnet. The working gap between the workpiece 
and the magnet is filled with magnetic abrasive particles [2].The magnetic polar in working 
condition forms a magnetic abrasive flexible brush (MAFB), acting as a multi-point cutting 
tool.The MAF process removes a very small amount of material by compressing and rotating 
magnetic abrasive particles in circular tracks.Many studies have been carried out for internal 
finishing of tubes of different shape and materials by magnetic abrasive finishing process. The 
major hurdle toward widespread adoption of this technology was the non availability of proper 
magnetic abrasives. A variety of alternative methods were suggested to replace the magnetic 
abrasives.  
In a recent development, a new precision internal machining process has been proposed 
that controls the surface integrity of internal surface of critical components such as high-pressure 
gas or liquid piping systems. This process uses an alternating magnetic field to control the force 
and dynamic movement of the tools needed for finishing. 
This technology has come up with a novel idea [3] of using stainless steel pins for casing 
surface modification along with surface finishing under alternative magnetic field. Fig. Shows 
schematic of the process.  
 
Figure 1. Schematic of surface modification and finishing with SS pins in the presence 
 of AC magnetic field 
 
An AC electromagnetic having capacity of producing magnetic flux density up to 0.5 Tesla 
may be sufficient to produce the required magnetic field around the work piece. The measured 
quantity of stainless steel pins is added to the internal side of the work piece (such as hollow pipe.) 
A function generator controls the AC frequency. This frequency further provides a vigorous 
vibratory motion to the pins. The work piece may be given a rotational motion. The combination 
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of vibratory motion of the pins and rotary motion of the work piece generate sufficient impact 
force on the surface of work piece. Though material removal does not take place but impact caused 
by the tiny pins is just sufficient to create plastic deformation on the surface. The high peaks get 
flattened giving a good surface finish of the internal surface of pipe. At the same time, the material 
gets burnishing effect and its strength gets modified. A variety of process parameters need to be 
controlled to get good results. The prominent parameters are material and dimensions (length and 
diameter) of the pins, quantity of pins, AC frequency, Magnetic flux density, rotational speed of 
the work piece, material of the work piece, duration of impacting, Geometry of pins (sharpness). 
The theory behind the working of the process is explained as follows: The cold worked SUS304 
stainless steel pins exhibit ferromagnetism due to action of magnetic field. When magnetic field 
axis of the pin is inclined at an angle θ to the magnetic field, the pin rotates to align its axis to the 
magnetic field. As shown in the Fig. the pins have +p and –p poles in magnetic field B and 
experience a couple F at each pole. The couple F rotates the pin and generates a moment of couple 
M given by  
 
PBF  , 
sinPlBM  . 
 
Where l is the distance between +p and –p poles and Pl is the magnetic moment.  
These stainless steel pins act as cutting tools in the finishing process. These magnetic pins 
possess ferrous material which can impart surface finish and modification to the metallic surface. 
However a dynamic motion is to be provided to these pins and this motion can be provided by the 
use of alternate magnetic field. 
 
 
Figure 2. Principle of impacting by small pins 
 
 
Figure 3. A photographic view of SS pins ready for use 
 
The surface finishing and modification with the use of magnetic field involves the use of 
very low cutting forces therefore the process causes minimum thermal and mechanical damage 
during machining. In these processes, cutting force is controlled by magnetic field so the finishing 
processes are essentially accomplished without the need for designing expensive rigid and 
vibration free machine tools. This is one of the novel features which must be exploited byindustries 
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engaged in surface finishing operations. Among major factors in the favor of magnetic field based 
finishing processes can be summarized as follows:  
1. Surface is free from burns and thermal effects.  
2. Less energy consumption  
3. The work piece is subjected to lower stresses  
4. High production rate  
5. Ecologically safe  
6. Easy implementation of process  
7. Non ferrous material like aluminum, brass and their alloys can be finished with equal 
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Аннотация. В статье приводится анализ характеристик тепловых двигателей при 
изменении температуры и давления окружающей среды на мощность и экономичность 
тепловых двигателей, работающих в диапазоне изменения температуры воздуха от –40 до 
+40 °C. Наибольшее влияние на мощность оказывает плотность воздуха на входе, 
а последняя – прямо пропорциональная давлению окружающей среды. Теория 
газотурбинных установок показывает, что они очень чувствительны к изменению 
термодинамических параметров цикла и, в частности, к изменению температуры 
и давлению наружного воздуха на входе в осевой компрессор установки. В условиях 
эксплуатации это проявляется в виде изменения внешних характеристик газотурбинной 
установки. При изменении давления наружного воздуха и неизменной его температуре, 
мощность установки изменяется прямо пропорционально изменению наружного давления. 
